Zellweger syndrome: biochemical and morphological studies on two patients treated with clofibrate.
Two infants with Zellweger syndrome (cerebro-hepato-renal syndrome) have been studied biochemically and morphologically. Peroxisomal enzymes involved in respiration, fatty acid beta-oxidation, and plasmalogen biosynthesis were assessed. In liver, catalase was present in normal amounts but was located in the cell cytosol. Dihydroxyacetone phosphate acyltransferase activity was less than one-tenth of normal. The amount of the bifunctional protein catalyzing two beta-oxidation reactions was found by immunoblotting to be greatly reduced. Catalase activity was normal in intestine. D-Amino acid oxidase was subnormal in kidney. The observed enzyme deficiencies may plausibly explain many of the metabolite imbalances observed clinically. Morphologically, peroxisomes were absent from liver. In intestine, normal peroxisomes were also missing, but some rare, smaller (0.04-0.13 micrometer) bodies were seen with a slight positive cytochemical reaction for catalase. These results, together with current concepts of peroxisome biogenesis, suggest but do not prove, that the primary defect in Zellweger syndrome may be in peroxisome assembly. The infants were treated with clofibrate, but it was ineffectual as assessed biochemically, morphologically, and clinically.